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ABSTRACT:   Introduction: Endoscopic surgery of the paranasal sinuses is a surgical technique that has revolutionized the surgical treat-
ment of patients with chronic sinusitis. Application of this method now goes far beyond the conditions of the nasal cavity. 
  Aim: It allows among other operations within the eye socket, acting alternative technique for the operation of the ex-
ternal appproauch. 
  Material and Methods: This work is devoted to the analysis of the effectiveness of endoscopic surgery in the treat-
ment of patients with orbital complications in the course of sinusitis in the Department of Otolaryngology SU in Cra-
cow in the years 2004-–2016, aim of this study is to search for optimal treatment of patients with the above disorders. 
  Results: In the group of patients operated on because of orbital abscess from reaching the outside in all patients 
had symptoms of revocation on the part of the orbit and ocular, and postoperative complications were not observed. 
Among patients undergoing endoscopic trocar in one patient there was no improvement in the function of the eye. It 
could lead to a too long period of time from the first appearance of symptoms (over 48 hours), and sometimes surgi-
cal intervention, as well as the occurrence of orbital hematoma in the second postoperative day and the necessity of 
re-operation of the external handle.
KEYWORDS:  orbital abscess, orbital phlegmon, intraorbital complications, sinusitis
STRESZCZENIE:    Wprowadzenie: Endoskopowa chirurgia zatok przynosowych jest techniką operacyjną, która zrewolucjonizowała chirur-
giczne leczenie chorych z  przewlekłym zapaleniem zatok przynosowych. Zastosowanie tej metody obecnie znacznie 
wykracza poza obręb schorzeń jamy nosowej. Technika ta umożliwia między innymi wykonywanie operacji w  obrębie 
oczodołu, stanowiąc alternatywę dla operacji z dojścia zewnętrznego. 
  Cel pracy: Celem pracy jest poszukiwanie optymalnego sposobu leczenia pacjentów z powikłaniami oczodołowymi w pr-
zebiegu zapalenia zatok przynosowych. 
  Materiał i  metody: Niniejsza praca poświęcona jest analizie skuteczności chirurgii endoskopowej u  chorych 
z powikłaniami oczodołowymi w przebiegu zapaleń zatok przynosowych leczonych w Klinice Otolaryngologii SU w Kra-
kowie w latach 2004–2016. 
  Wyniki: W  grupie pacjentów operowanych z  powodu ropnia oczodołu z  dojścia zewnętrznego u  wszystkich nastąpiło 
cofnięcie objawów ze strony oczodołu i narządu wzroku, a w okresie pooperacyjnym nie zaobserwowano powikłań. Wśród 
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INTRODUCTION
Bacterial infection of the orbit is usually caused by spreading 
of the infection from paranasal sinuses. It is most common-
ly caused by ethmoid sinusitis, however, all paranasal sinuses 
can be affected. It results from anatomical proximity of the 
orbit to paranasal sinuses [1]. Children are most commonly 
affected, however, all age groups are at risk [2].
Spreading to the orbit is associated with the risk of perma-
nent damage of vision (limited eye mobility, impaired acuity 
of vision, even blindness), permanent neurological deficits, or 
can be even life-threatening. Due to the dramatic course of 
orbital complications of sinusitis, they are classified as emer-
gencies with possible loss of vision [3,4,5,6].
In diagnostics, computed tomography is used, which is an 
optimal tool to assess development and severity of complica-
tions. Magnetic resonance is not as useful in evaluating orbital 
complications as it is in the case of intracranial complications 
[6,7,8]. Intraoperative ultrasound is gaining popularity in eval-
uating the effectiveness orbital abscess drainage [9]. Also, eye 
examination is necessary to assess vision.
The first classification of orbital complications was introduced 
in 1937 by Hubert et al., including five groups of complications. 
It reflected both the extension and localization of lesions [10]. 
The classification was updated in 1970 by Chandler, with re-
spect to orbital septum [11]. The main point was to emphasize 
the significance of infection behind the septum, which may 
lead to loss of vision. Determining the precise infection site 
allows to choose appropriate treatment and make a decision 
about surgical intervention [12]. Chandler’s classification of 
orbital complications of sinusitis includes cavernous sinus 
thrombosis, however, due to its location it is classified as an 
intracranial complication.
In the case of orbital periostitis, intravenous antibiotic therapy 
can often be sufficient. Inflammation of soft tissues does not 
require  surgical intervention, however, surgical treatment of 
pus collection in the sinuses is necessary [2].
Surgical intervention is necessary in patients, in whom con-
servative treatment proved to be ineffective (increasing im-
pairment of visual acuity or eye movement, no improvement 
in local condition after 48 hours of conservative treatment), as 
well as in patients with clinical signs and computed tomogra-
phy imaging confirming orbital abscess [2,13]. Early diagno-
sis and appropriate treatment prevents loss of vision resulting 
from optic nerve compression or extraocular inflammation, 
or cavernous sinus thrombosis [13,14].
Orbital abscess drainage is carried out simultaneously with si-
nus surgery in order to remove pus collections. Classic surgical 
technique of managing orbital complications includes abscess 
drainage by external incision in the medial corner as well as 
external opening of sinuses to remove purulent discharge [2].
Traditional intraorbital access can be divided into two main 
groups – the first group including access to the anterior half 
of the eyeball, the second group including access to the poste-
rior half of the eyeball and apex of the orbit. Anterior orbital 
access (anterior half of the eyeball) usually does not involve 
removal of bone walls and is classically divided into four sub-
groups: medial, inferior, lateral and superior [15].
In contrast to anterior orbital surgery, where incisions bring 
wide access to surgical field, bone structures and the eyeball 
itself make surgery difficult when it is necessary to get access 
behind the equator of the eyeball. Such interventions may re-
quire removal of parts of bone walls for good control of the 
operative field. It is sometimes necessary to remove one or 
more walls to get access to the apex of the orbit. Lesions locat-
ed in the medial retrobulbar part of the orbit may be excised 
preserving bone walls by applying transconjunctival medial 
orbitotomy. During this procedure, it is often necessary to 
transect the medial rectus muscle in order to create enough 
space to proceed with the operation [15].
Advances in endoscopic surgery make it possible to drain an 
orbital access and, at the same time, to perform sinus surgery 
from intranasal access [2]. The drainage route depends on the 
location of the abscess within the orbit.
pacjentów operowanych z  dojścia endoskopowego u  jednego chorego nie wystąpiła poprawa funkcji narządu wzroku. 
Mogło się to wiązać ze zbyt długim czasem, jaki upłynął od pojawienia się pierwszych objawów do przeprowadzenia in-
terwencji chirurgicznej (powyżej 48 godzin), a także z wystąpieniem krwiaka oczodołu w 2. dobie pooperacyjnej i –wobec 
powyższego –  koniecznością wykonania reoperacji z dojścia zewnętrznego. 
  Wnioski: Z naszych doświadczeń wynika, że endoskopowe operacje drenażu ropnia oczodołu są skuteczne, a ich wyniki 
porównywalne do operacji przeprowadzanych z dojścia zewnętrznego.
SŁOWA KLUCZOWE:   ropień oczodołu, ropowica oczodołu, powikłania wewnątrzoczodołowe, zapalenie zatok przynosowyc
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An abscess of the medial part of the orbit can be drained by 
intranasal endoscopic ethmoidectomy preceded by total or 
partial resection of the middle nasal concha. During the pro-
cedure, the lamina papyracea is removed [16], an incision is 
made in the periostium, the orbital fat is displaced when need-
ed and the inferior and medial rectus muscles are identified. 
It is helpful to get a wider view of the medial part of the orbit 
by using the anterior transseptal window, which also makes 
a perfect occasion to apply three- and four-handed surgical 
technique [15].
Orbital abscesses located superiorly or inferiorly are not as 
common as those located medially. They are much harder to 
drain from intranasal access and tend to relapse. Superior orbit-
al abscesses can be evacuated between the anterior ethmoidal 
artery and natural opening of the frontal sinus with removal 
of the upper wall of the orbit. Inferior orbital abscesses can 
be drained through the maxillary sinus by removing infero-
medial wall [17].
While drainage of medial orbital abscesses by intranasal en-
doscopic ethmoidectomy is widely accepted, superior and in-
ferior orbital abscess drainage remains controversial and only 
external access techniques should be attempted [7].
Regardless of surgical access, intraorbital surgery requires 
great precision and focus in order to save anatomical struc-
tures involved in normal vision and to preserve good cosmet-
ic effect. Decision on surgical access must be based on lesion 
location, its relations to anatomical structures of the orbit and 
suspicion on the underlying pathology. Each part of the orbit 
can be opened using various surgical methods (both external 
incision and endoscopy), however, visualization is different 
for each method [15].
Orbital surgery for complications of sinusitis is conducted in-
tranasally, however, it has some limitations. Orientation dur-
ing surgery can be limited due to inflammation of soft tissues, 
which can result in profuse bleeding [2,6].
Complications of endoscopic surgery are not common. Im-
paired eye movement has been reported resulting in double 
vision. Visual acuity is highly dependent on preoperative con-
dition [18, 19]. Additionally, in the case of an incompletely 
drained abscess, pus may collect again postoperatively neces-
sitating reoperation. Also, bleeding with formation of orbital 
hematoma can occur [9].
Use of intraoperative CT-guidance during classic nose and 
sinus endoscopy as well as orbital surgery brings numerous 
benefits. It helps monitor tool position in real time. It also 
helps decide on the extent of surgery and radicality of lesion 
excision. Thanks to that, the risk of complications due to an 
extensive access, tool manipulation and bleeding is lowered, 
and the time of surgery is shorter.
This article contains the efficacy analysis of endoscopic sur-
gery in managing orbital complications of paranasal sinusitis 
in the Otolaryngology Department of the University Hospi-
tal in Cracow between the years 2004 and 2014. The aim is 
to seek optimal treatment of patients with above-mentioned 
pathologies.
MATERIALS
A retrospective analysis was conducted based on the medical 
records of 24 patients, including 8 females and 16 males treated 
in the Department of Otolaryngology of the University Hospi-
Tab. I. Chandler’s classification of orbital sinusogenous complications.
TYPICAL SYMPTOMS TREATMENT
Preseptal inflammation
Periorbital cellulitis Inflammation of soft tissues of the orbit, no vision 
impairment, no exophthalmos
Pharmacological, alternatively secondary abscess drainage
Retroseptal inflammation
Orbital cellulitis Chemosis, exophthalmos, limited ocular motility, impaired 
acuity of vision
Pharmacological, alternatively secondary abscess drainage
Orbital cellulitis with subperiosteal 
abscess
Asymmetrical exophthalmos, impaired ocular motility, 
impaired acuity of vision
Pharmacological, paranasal sinus surgery, subperiosteal 
abscess drainage
Orbital cellulitis with obrital abscess Exophthalmos, impaired ocular motility, impaired acuity of 
vision
Pharmacological, orbital abscess drainage
Cavernous sinus thrombophlebitis Chemosis, ophthalmoplegia, paralysis or paresis of cranial 
nerves: III, IV, VI, V1, V2, bilateral exophthalmos, immobile 
eyeballs
Pharmacological, paranasal sinus surgery, anticoagulation
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Tab. II. List of studied cases.
SEX
AGE








Since 48 hours: exophthalmos, 
impaired acuity of vision and eye 
motility, fever
None Subperiosteal 
abscess in the 
medial part of the 









Progressing limitation of eye 
movement for a few days, 
chemosis, no acuity disturbances










Severe headaches for 2 weeks, 
chemosis, no limitation of 
ocularm otility, normal acuity of 
vision










Normal acuity of vision, normal 
ocular motility
IV antibiotics Subperiosteal 
abscess in the 
medial part of the 
orbit / Stage III
Left Left-sided orbitotomy, left-
sided ethmoidectomy from 





Progressing palpebral edema and 
chemosis for a few days, normal 
acuity and motility










Palpebral edema for a few days, 
normal motility and acuity
IV antibiotics Orbital cellulitis / 
Stage II







Progressing impairment of 
vision acuity for 48 hours with 
exophthalmos, palpebral edema, 
limited ocular motility
None Subperiosteal 
abscess in the 
medial part of the 
orbit / Stage III
Left Bilateral 
frontosphenoethmoidectomy. 
Orbitotomy from nasal access. 
On day two reoperated - 
orbitotomy from external 






Palpebral edema for a few days, 
normal vision, normal motility, no 
signs of exophthalmos










Progressing palpebral edema 
for 24 hours, normal acuity and 
motility










Progressing palpebral edema for 
48 hours with impaired acuity of 
vision and ocular motility
None Subperiosteal 
abscess in the 
medial part of the 
orbit / Stage III
Left Left-sided 
frontosphenoethmoidectomy. 







Exophthalmos for 24 hours with 
impaired acuity of vision and 
ocular motility
None Subperiosteal 
abscess in the 
medial part of the 
orbit / Stage III
Left Uffenorde surgery on the left 







Severe headaches for one week, 
exophthalmos and limited ocular 
motility for 24 hours
None Subperiosteal 
abscess in the 
medial part of the 
orbit / Stage III
Left Left-sided 
frontosphenoethmoidectomy. 







Orbital pain, severe impairment 
of visual acuity
IV antibiotics Orbital cellulitis / 
Stage II






Exopthalmos, erythema and 
edema of eyelids
Oral antibiotics for 
more than one day
Orbital cellulitis / 
Stage II




erythema and edema of eyelids 
for 24 hours, normal motility and 
acuity
None Periorbital cellulitis 
/ Stage I




Palpebral edema for 48 hours, 
49-year history of blindness
None Subperiosteal 
abscess in the 
medial part of the 
orbit / Stage III
Right Uffenorde surgery on the right 
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impairment, limited ocular motility and exophthalmos. One 
patient complained on total loss of vision on the affected side, 
which, according to the patient’s description, had been pres-
ent for 49 years and was most likely the consequence of an or-
bital complication of sinusitis. The patients were qualified for 
surgical drainage of an abscess and resection of inflammatory 
lesions from paranasal sinuses. In four patients, purulent dis-
charge was evacuated during endoscopy, while in four other 
an external access was applied. Those procedures were per-
formed by different operators, and the type of surgical access 
was determined by preferences and experience of the surgeon. 
On postoperative day two, one of the patients undergoing 
endoscopic abscess drainage presented with progressing ex-
ophthalmos. After a control sinus CT scan, the patient was 
reoperated and orbitotomy using an external access was per-
formed, during which a hematoma in the cavity of an orbit-
al subperiosteal abscess was evacuated. No improvement of 
vision was noted in that patient – ophthalmological exami-
nation six days after surgery showed “doubtful sensation of 
light”. Progressing impairment of visual acuity was reported 
to have started earlier than 48 hours before hospitalization, 
and at the time of admission the patient reported total blind-
ness of the eye. In the rest of the patients, follow-up showed 
total resolution of symptoms.
Out of eleven patients diagnosed with orbital inflammato-
ry infiltration without abscess formation, ten patients were 
tal in Cracow between the years 2004 and 2016 due to orbit-
al complications of chronic paranasal sinusitis. The youngest 
patient was 8 years old and the oldest was 65. The mean age of 
patients was 43. Five patients were admitted with inflammation 
chemosis, eleven patients with soft tissue infection of the or-
bit, and eight patients with subperiostial abscesses of the orbit.
RESULTS AND DISCUSSION
All patients received computed tomography scan of paranasal 
sinuses in order to determine the extent and type of under-
lying pathology. Our study was also the basis for determina-
tion of indications and the scope of surgical treatment. All 
patients were consulted by an ophthalmologist prior to sur-
gery and 24-48 hours afterwards, as well as about one month 
after the procedure. Visual acuity, color distinction, fundus 
of the eye and ocular motility were examined, as well as the 
exophthalmos using Hertl exophthalmometer. Every patient, 
on the first day, received empiric intravenous broad-spec-
trum antibiotic therapy, which was later modified based on 
cultures. Regardless of surgical treatment, intravenous anti-
biotics were continued until resolution of inflammation. All 
patients discharged from hospital continued oral antibiotics 
until cessation of symptoms.
Eight patients were diagnosed with an orbital abscess. In six 
of them, progressive eye symptoms occurred: visual acuity 
17. M
32
Palpebral edema,  normal motility 
and acuity
None Periorbital cellulitis 
/ Stage I







Palpebral edema, impaired 
upward movement, normal acuity









Palpebral edema,  normal motility 
and acuity
None Periorbital cellulitis 
/ Stage I






Palpebral edema, impaired vision 
acuity, normal motility
None Orbital cellulitis / 
Stage II






Orbital pain, palpebral edema 
of the right eye, elevated body 
temperature
None Subperiosteal 
abscess in the 
medial part of the 








Edema and erythema of frontal 
region and orbital soft tissues, 
normal acuity and motility
None Periorbital cellulitis 
/ Stage I




Palpebral edema, exophthalmos, 
normal acuity
Oral antibiotics Orbital cellulitis / 
Stage II
Right Bilateral frontoethmoidectomy 
Pyocele drainage of the right 






Diplopia, limited ocular motility, 
impaired vision acuity
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qualified for surgical treatment in order to remove infection 
site in paranasal sinuses – endoscopy was performed in nine 
of them, and an external access was utilized in one patient. 
The interventions were performed by different operators, 
and surgical access was determined by the experience of the 
surgeon. Conservative treatment was chosen in one patient 
with orbital inflammation due to satisfying effect of intrave-
nous antibiotics, until complete resolution of symptoms. In 
all patients from this group, total resolution of orbital symp-
toms was observed.
Among patients with inflammatory infiltration of the eye-
lids, three patients underwent surgery for removal of infec-
tion sites located in paranasal sinuses – endoscopy was per-
formed in each case. The rest of the patients were treated 
conservatively. Resolution of orbital symptoms was observed 
in all those patients.
CONCLUSIONS
The application of intranasal endoscopic surgery makes it possi-
ble to drain an orbital abscess and remove pus collections located 
within paranasal sinuses via nasal access. It allows for physiolog-
ical drainage of paranasal sinuses and achieving perfect cosmet-
ic outcome.
Intranasal endoscopic surgery results in lesser trauma to tis-
sues of the orbit, smaller postoperative edema, and as a result 
shorter hospital stay [20].
Our experience indicates that endoscopic intranasal drain-
age of orbital abscesses is effective, and the results are sim-
ilar to external access. The choice of surgical access should 
depend on the preference of surgical team performing the 
intervention.
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